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Abstract
Background—The Ages and Stages Questionnaires-Third Edition (ASQ-3) is a parent-
completed screening to identify young children at-risk for developmental delays in the United 
States and internationally. Federal programs operating on Navajo Nation use the ASQ-3 to 
determine the need for early intervention services, even though the ASQ-3 national sample used to 
establish cutoff scores for referral included only 1% Native American children.
Objectives—The current study aimed to compare the ASQ-3 results from a sample of Navajo 
infants to those from a representative national U.S. sample and to examine the specificity and 
sensitivity of the ASQ-3 in Navajo population.
Methods—The sample included 530 Navajo infants (47.3% males) aged between 1 and 13 
months who lived in remote and rural areas across the Navajo Nation. Children’s development was 
assessed during home visits at 2-, 6-, 9-, and 12-month assessment windows.
Results—Results showed that after 6 months, Navajo children had lower mean scores and higher 
percentages of children at-risk for developmental delays than those from the national sample. The 
sensitivities and specificities, estimated using a Bayesian diagnostic approach under both 
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conservative and nonconservative prior range choices, suggested a comparable validity 
performance to that from other ASQ-3 studies.
Discussion—The results of this study along with our ongoing comprehensive assessments at 4 
years of age inform current programs working with Navajo children to improve early identification 
of developmental delays.
Keywords
Ages and Stages Questionnaire; developmental delays; infancy; Navajo children; screening tool
1 | INTRODUCTION
Early screening for developmental delays using easily administered and inexpensive tools is 
essential for timely referral and follow-up, especially for children who live in rural areas 
and/or in isolated racial or ethnic communities that are underserved in early intervention 
services where children with delays are frequently not identified until after entry into school 
(Bear, 2004; Janvier et al., 2016; Koegel, Koegel, Ashbaugh, & Bradshaw, 2014). Therefore, 
ensuring that existing screening tools provide an adequate assessment of children’s 
developmental status in these populations has a significant value (Bear, 2004; Singh, Yeh, & 
Boone Blanchard, 2017). In this study, we evaluated how children from a Navajo population 
performed on a widely used screener, the Ages and Stages Questionnaires-Third Edition 
(ASQ-3; Squire, Twombly, Bricker, & Potter, 2009; Squires, Twombly, Bricker, & Potter, 
2010), relative to children in a national U.S. sample, and estimated the sensitivities and 
specificities of the ASQ-3 at different age windows.
The ASQ-3 is a developmental screening tool widely used by clinicians, researchers, and 
intervention programs across the United States (Glascoe, 2005) as well as countries outside 
of the United States (Chong et al., 2017; Lima et al., 2017; Moksnes & Espnes, 2011; 
Romero Otalvaro et al., 2018; Toghyani, Sharafi Shorabi, Sharafi Shorabi, & Ghahraman 
Tabrizi, 2015; Vameghi et al., 2013). Because the instrument is parent-completed, it provides 
an efficient and cost-effective method of collecting information regarding a child’s 
development without the need to involve trained assessors and with the added advantage of 
including parents’ opinions and input in the assessment process (Heo, Squires, & Yovanoff, 
2008; Singh et al., 2017; Squires, Bricker, & Potter, 1997). The ASQ-3 is comprised of 21 
age-specific questionnaires for children ages 1 to 66 months to assess children’s progress in 
five developmental domains.
Each of the five domains has six questions, resulting in 30 scored items for each age interval. 
Children who are potentially at-risk for developmental delays at each age-interval may be 
identified by comparing their scores to cutoff scores. The ASQ-3 cutoff scores (i.e., two 
standard deviations below the mean) were established using data from over 18,000 
completed ASQ-3 protocols from children with diverse ethnic and social backgrounds 
representative of the U. S. 2006 census population distribution (Squire et al., 2009; Squires 
et al., 2010).
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Although the ASQ-3 is routinely used by several programs serving Native American 
children (e.g., Growing In Beauty), only a few studies outside of the United States (e.g., 
Canadian First Nations) have examined the use of this screening tools in Native populations 
(D’Aprano et al., 2016; Dionne, McKinnon, Squires, & Clifford, 2014). Thus, the goals of 
this study were (a) to compare ASQ-3 scores for Navajo children between 1 and 13 months 
to those in a national sample, focusing on average domain scores and proportion of children 
at-risk for delays, and (b) to examine specificities and sensitivities of the ASQ-3 in this 
population.
2 | METHODS
2.1 | Participants
Participants in the current study were part of the Navajo Birth Cohort Study (NBCS), a 
prospective birth cohort study initiated to examine the effects of environmental uranium 
exposure on Navajo children’s health and developmental outcomes across the first year of 
life. Pregnant Navajo women were recruited across two Indian Health Services (IHS) service 
unit districts in New Mexico (Gallup and Shiprock) and four in Arizona (Tsehootsooi 
[Public Law-638], Chinle, Kayenta, and Tuba City [Public Law-638]). Inclusion criteria for 
mothers in the NBCS were (a) between 14 and 45 years of age with a confirmed pregnancy, 
(b) willing to deliver at a participating Navajo Area Indian Health Service or PL-638 
hospital, (c) willing to have their child followed-up for about 12 months, and (d) residence 
on the Navajo Nation for at least 5 years. Children in the current study were a subsample of 
NBCS children who had ASQ-3 screening results between 1 and 13 months of age (N = 530, 
41.9% females).
2.2 | Ethical approval
The approval for this study was obtained from the University of New Mexico, Health 
Sciences Center’s Human Research Review Committee (no. 11–310), as well as Navajo 
Nation Human Research Review Board (no. NNR-11.323).
2.3 | Procedure
Trained Navajo field staff conducted up to four home visits with children targeting 2-, 6-, 9-, 
and 12-month assessment windows (±1 month). In some cases, home visits occurred at 
different ages (e.g., 4 or 8 months old) due to scheduling issues that also affected the 
frequency of completed assessments in this remote area with minimal communication 
infrastructure. During each home visit, the field staff interviewed an infant’s mother or 
alternate caregiver about the child’s developmental abilities using the Ages and Stages 
Questionnaire- INVENTORY (ASQ:I), an alternative measure comprised of all ASQ-3 items 
organized in a hierarchical order. The ASQ:I includes all the items from the 21 ASQ-3 
intervals across all five domains:
1. communication (e.g., “Does your baby make high-pitched squeals?”),
2. gross motor (e.g., “When your baby is on her back does she kick her legs?”),
3. fine motor (e.g., “Does your baby pick up a small toy with only one hand?”),
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4. problem-solving (e.g., “Does your baby pick up a toy and put it in her mouth?”), 
and
5. personal-social (e.g., “Does your baby feed himself a cracker or a cookie?” and 
“Does your baby smile at you”).
The main difference between the ASQ:I and the ASQ-3 is that the ASQ-3 presents a limited 
number of items within an age-specific scale (i.e., six items per domain) to identify risk for 
delay at one point in time, whereas the ASQ:I presents the entire list of ASQ items (i.e., 65–
70 items) by domain as a continuous measure in order to monitor progress over time (Chen, 
2013; Clifford et al., 2018).
As the ASQ:I does not yet have established norms, results could not be used to estimate the 
developmental status of the children in the study. However, initial studies have suggested 
that ASQ-3 results derived from the ASQ:I are highly correlated with the ASQ-3 scores 
obtained from direct administration of surveys (J. S. Clifford, 2012b). Because the main goal 
of this study was to compare prevalence of delays in this population relative to a national 
sample, a table that aligns items on the ASQ:I with ASQ-3 items was used to extract 
responses from each child’s ASQ:I in order to complete an ASQ-3 for each child (Clifford, 
2012a; J. S. Clifford, 2012b). Children’s scores on the ASQ:3 were then compared with the 
cutoff scores to determine each child’s developmental status (i.e., at risk for delay or 
developing on schedule).
In this study, six ASQ-3 age intervals were used for children from 1 to 13 months: 2 months 
(1 month through 2 months 30 days; mean = 2.18), 4 months (3 months through 4 months 30 
days; mean = 3.55), 6 months (5 months through 6 months 30 days; mean = 6.12), 8 months 
(7 months through 8 months 30 days; mean = 8.25), 10 months (9 months through 10 
months 30 days; mean = 9.56), and 12 months (11 months through 12 months 30 days; mean 
= 12.11). According to recommended ASQ-3 procedures, adjusted age was used to 
determine the appropriate ASQ-3 for children who were preterm (i.e., gestational age < 37 
weeks; N = 38, 7.2% of the sample). Three children were excluded from further analysis 
because their corrected age was less than 1 month.
2.4 | Cultural considerations of ASQ-3 items
Prior to administration, a collaborative group of researchers, clinicians, and Navajo 
community members assessed items to ensure their cultural appropriateness. Four items 
involving children’s use of a mirror were noted as potentially culturally irrelevant in the 
Navajo population. These items were not removed, but our field staff were aware that 
participants may decline to answer these questions. For these items, we used the score 
adjustment procedure recommended by developers in the ASQ-3 user’s guide (Squire et al., 
2009), which applies in the presence of missing items to ensure that the child’s score is not 
artificially lowered due to unanswered items. No more than two missing items per domain 
are permitted. Because Navajo is historically not a written language and is descriptive rather 
than literal, items were not translated to Navajo. All field staff were fluent Navajo speakers 
and able to provide description for each item when needed in Navajo; however, only 2.8% of 
participants in the total NBCS sample reported speaking Navajo at home and all caregivers 
in the current study opted to complete the questionnaire in English.
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2.5 | Plan of analysis
Descriptive statistics were calculated for key socio-demographic variables. All variables 
including ASQ-3 scores, stratified by age group and domain, were assessed for normality 
and existence of outliers. Children with ASQ-3 scores and those in the original sample who 
had no assessment were compared with regard to demographic variables. Given the 
nonnormal distribution of some demographic variables (e.g., gestational age and infant 
weight), Pearson’s exact chi-square for categorical variables and Kruskal-Wallis tests for 
continuous variables were performed for these analyses.
ASQ-3 mean scores across five domains and six time points were computed for NBCS data. 
Given the nonnormality of ASQ-3 data, we performed one-sample t tests using 2,000 
bootstrap samples and 95% confidence intervals (CIs) to examine differences in ASQ-3 
scores between the NBCS and national sample (Hesterberg, 2015; Martin, Razza, & Brooks-
Gunn, 2012). Further, the proportion of children with scores below cutoff was determined 
using Pearson’s exact chi-square tests.
The sensitivity and specificity of the ASQ-3 in this population were examined using a 
Bayesian approach (Joseph, 1997; Joseph, Gyorkos, & Coupal, 1995). This approach gave 
us the ability to estimate the prevalence of at-risk children (children who have at least one 
ASQ-3 domain score below the established cutoff), and sensitivity and specificity of the test 
simultaneously in the absence of a gold standard. A Bayesian approach typically uses the 
mean of the joint posterior distribution (generated from the existing data) to estimate the 
parameters, where the joint posterior distribution is proportional to the product of data 
likelihood and prior distributions (based on assumptions from previous work) of parameters. 
In the Bayesian approach by (Joseph et al., 1995; Joseph, 1997), prior distributions of 
sensitivity, specificity, and prevalence were specified as Beta distributions that had the 
means as the centre of prespecified ranges and standard deviations as a quarter of those 
ranges. A Gibbs algorithm was used to obtain posterior samples of these parameters, which 
were further summarized to obtain Monte Carlo means and parameters’ 95% Bayesian 
credible intervals.
Due to a lack of a gold-standard for identifying children with delay in this population, it is 
necessary to use prior distributions and to borrow information from other studies to reflect 
assumptions regarding prevalence, sensitivities, and specificities. The prior information used 
in the current study was borrowed from the ASQ-3 U.S. psychometric study. The established 
99% CI for sensitivity in the ASQ-3 U.S. study for age group 2 to 13 months was from 
0.698 to 0.993 and for specificity was from 0.826 to 0.999. These CIs were used as 
approximate ranges for the parameters. Also, although the percentage of children at-risk for 
delay in the original ASQ-3 study ranged from 0 to 20% across 2 to 13 months, we assumed 
the prevalence to range from 0 to 30% for the Navajo population to be more conservative. 
Further, to determine the dependence of our results on our prior assumptions, we analysed 
how manipulations of priors beyond those from the U.S. study affected the results. 
Specifically, in one analysis, we changed the priors for the prevalence of delayed children to 
range from 0 to 0.1 (10%) to establish confidence of lower percentage of children who are 
truly at risk. In a separate analysis, we changed the priors of sensitivity and specificity to 
range from 0.5 to 1, indicating that ASQ3 instrument performs better than random guessing 
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(Juneja, Mohanty, Jain, & Ramji, 2012; Schonhaut, Armijo, Schonstedt, Alvarez, & 
Cordero, 2013; Singh et al., 2017). Without a gold-standard, the results would be sensitive to 
prior assumptions. Nevertheless, reasonable prior assumptions help us examine the possible 
ranges of sensitivities and specificities.
3 | RESULTS
3.1 | Sample demographics and attrition analyses
The summary statistics for demographics are presented in Table 1. Five-hundred and thirty 
children had ASQ assessment data for two or more assessment window: 2 months (N = 311, 
42.4% females), 4 months (N = 72,44.4% females), 6 months (N = 323,42.4% females), 8 
months (N = 144, 38.2% females), 10 months (N = 254, 44.1% females), and 12 months (N 
= 318, 45.6% females). The majority of caregivers interviewed on ASQ:I were mothers 
(94%), with other caregivers (e.g., fathers and grandmothers) providing responses for the 
remaining 6%. The number of assessments was fewer at 4 and 8 months because these age 
groups were not targeted for data collection in the study.
Missing ASQ assessments resulted from participant withdrawal from the study or challenges 
involved in data collection in these remote Native American communities with minimal 
infrastructure. Analyses were performed to compare family demographic differences 
between children with and without ASQ assessment (N = 93). The results showed that the 
two groups did not differ on demographic variables with one exception. Mothers of children 
who had no ASQ assessment were slightly younger than mothers of children with ASQ 
assessments, means = 25.96 and 27.60 (p-values = .05), respectively.
3.2 | ASQ-3 scores for NBCS sample
The means and standard deviation values for ASQ scores across various domains and age 
intervals for children in the NBCS are reported in Table 2. Sex differences observed for 10- 
and 12-month communication favoured girls: means = 47.32 and 53.01 for females 
compared with means = 43.19 and 50.38 for males at 10- and 12-month assessments, 
respectively (p-values < .01). Females scored slightly higher than males on 10-month 
problem-solving, means = 49.13 and 45.64, p-value = .05. No other significant differences 
by sex were observed. The demographic variables that were associated with ASQ-3 scores 
were gestational age, birthweight and height, and annual income. Gestational age was 
positively associated with all domains at 12 and 6 months, and 2-month gross motor and 
personal-social scores. Birthweight and height were positively associated with 6-month 
communication, gross motor, problem-solving, and personal-social scores. Annual income 
was negatively associated with 2-month problem solving and positively with 12-month fine 
motor.
3.3 | Comparison of ASQ scores between NBCS and national samples
Significant mean differences between the NBCS and the national samples are illustrated in 
Figure 1. Mean scores were different for all domains and time points except for 2- and 6-
month gross motor, and 12-month gross motor, problem-solving, and personal-social 
domains. With the exception of communication domains, Navajo children had significantly 
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lower scores on other domains across 3–13 months, and differences were particularly 
pronounced at the 10-month assessment window.
The proportion of Navajo children who fell below ASQ-3 cutoff scores was higher than 
those in the national sample on (a) communication domain at 4 months; (b) gross motor 
domain at 4, 6, and 10 months; (c) fine motor at 8, 10 and 12 months, (d) problem-solving at 
4, 6,10, and 12 months; and (e) personal-social at 4 and 10 months (see Table 3 and Figure 
2). The percentages of Navajo children below U.S. cutoff scores (i.e., at-risk for delay) were 
particularly high at 10-month assessment window. The proportions of Navajo children in the 
at-risk group generally did not differ by family socio-demographic variables or child’s sex. 
Notably, a higher percentage of males than females were identified as at-risk on 12-month 
personal-social domain (10.8% versus 3.5% for males and females, respectively, p < .05). In 
addition, children in the at-risk group at 8 and 12 months were associated with lower 
gestational age at birth, despite the implementation of age correction. Children in the at-risk 
group at 2 months also had lower birthweight compared with children in other group. No 
other significant differences were observed in terms of annual family income, maternal age 
at childbirth, or maternal employment.
3.4 | Specificity and sensitivity of ASQ-3
Sensitivities and specificities across different age intervals using Monte Carlo means of 
posterior samples and their 95% credible intervals are summarized in Table 4. These results 
suggested reasonable estimated sensitivity and specificity values (Monte Carlo means) for 
all age groups between 1 and 13 months. Specifically, the estimated sensitivities were above 
80%, indicating that if a child between 1 and 13 months is delayed, there is more than 80% 
probability for the child to be identified as at-risk for delay using the ASQ-3 instrument. The 
estimated specificities were all above 85%, indicating that if a child between 1 and 13 
months is truly not at risk, there is more than 85% probability for the child to be classified as 
developing on schedule. The 95% credible intervals show the variability of the posterior 
distributions of the parameters. For example, the sensitivity of 2-month age group had 95% 
probability to be between 0.653 and 0.955. When we changed the priors of prevalence to 
range from 0 to 10%, the estimated sensitivities were 0.843, 0.857, 0.853, 0.857, 0.866, and 
0.852, and the estimated specificities were 0.921, 0.806, 0.861, 0.824, 0.634, and 0.869, 
respectively, for each age group. When we changed the priors of sensitivities and 
specificities to range from 0.5 to 1, the estimated sensitivities were 0.707, 0.749, 0.727, 
0.742, 0.772, and 0.726, and the estimated specificities were 0.926, 0.761, 0.872, 0.816, 
0.625, and 0.879. In summary, prior choices on prevalence, sensitivities, and specificities 
have a significant impact on the corresponding posterior inference. Nevertheless, the 
estimated sensitivities and specificities were mostly above 70%, suggesting a comparable 
validity performance to that from other ASQ-3 studies.
4 | DISCUSSION
The current study examined the patterns of mean scores for the ASQ-3 in a sample of 
Navajo children during the first year of life. Understanding how this widely used and well-
validated screener functions in Navajo culture has important implications for Navajo 
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children ensuring that they can take advantage of early identification and thus appropriate 
and early interventions, even though the results from screening tools may not always 
translate to clinical diagnosis. In terms of raw scores, results indicated that across 4 and 10 
months, Navajo children scored lower in four developmental domains (i.e., gross motor, fine 
motor, problem solving, and personal-social) than children in the national sample. Further, 
the proportions of children identified at-risk for delays across 6 and 13 months in these four 
domains were higher than the proportions in the ASQ-3 national sample, with largest 
differences observed at the 10-month window. Lastly, the estimated sensitivity and 
specificity of each age group between 1 and 13 months showed reasonable performance of 
the instrument as a screening tool in this population.
The mean differences in domain scores and percentages of children at-risk for delay, 
particularly at the 10-month window, may be attributed to cultural practices such as cradle 
boarding (i.e., traditional Native American baby carrier, which may restrict and hinder 
children’s body movement and development of motor skills) or differences between the 
current and national samples with regard to the families’ socioeconomic status. The 
differences might also be due to variability across cultures in terms of how questions are 
perceived or how the developmental activities are structured in Navajo communities. For 
example, in the 10-month gross motor, three items (out of six items) that involved using 
furniture as a means of support were endorsed as “not yet” by the majority of mothers, 
which may have affected final mean scores (see Table 5). The use of furniture for facilitating 
gross motor skills may be common in urban communities where children are surrounded by 
a fewer number of adults who can assist or hold children. Yet, it is possible that in the 
Navajo community where childrearing responsibilities are shared among a larger number of 
adults living in the same household, young children have less opportunity to learn how to 
use large objects and furniture to promote gross motor skills (e.g., standing upright). The list 
of items at 10 and 12 months that was more frequently rated as “not yet” by mothers are 
indicated in Table 5. A closer and detailed analysis of single items using appropriate 
statistical methods such as item response theory may help in the future to detect item-level 
differences and item functioning between national and NBCS samples. Lastly, the mean age 
within the 10-month window was closer to the low-end than upper- end of age range, which 
may have contributed to low children’s mean domain scores in the current sample.
Navajo children scored higher on communication at 12-month compared with children in the 
national sample. Further, sex differences favouring females were found within the current 
sample, which are consistent with previous evidence showing that females surpass males in 
communication and language skills (Johnson, Caskey, Rand, Tucker, & Vohr, 2014; Murray, 
Johnson, & Peters, 1990). One potential explanation may be due to the large number of 
people living in the same household in this sample, ranging from 1 to 15 persons and mean 
of 5.40 persons per room, compared with national sample. Early communication skills (e.g., 
use of sounds, eye-gaze, pointing, and attention getting) are important predictors of language 
abilities later in life (Cates et al., 2012; Morales, Mundy, & Rojas, 1998). Through our 
ongoing studies with this cohort, we are able to examine the course of development of 
communication skills among Navajo children beyond the first year and the relations between 
these early communication skills and later language abilities.
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We also tested the sensitivity and specificity of the ASQ-3 instrument, which are important 
forms of validation that need to be considered when implementing a measure in Native 
American populations such as Navajo that differ culturally and linguistically from the 
overall U.S, population from which the norms were developed. The estimated sensitivities 
and specificities, given several different sets of prior distribution assumptions, were above 
70% across 1–13 months on average, showing that the ASQ-3 has comparable screening 
performance for the Navajo population to that for the infants in other populations (Bian, 
Yao, Squires, Wei, Chen & Fang, 2010; Dionne et al., 2014; Schonhaut et al., 2013; Squires 
et al., 2010). Future research with this cohort utilizing 4-year assessments, currently being 
collected, examine other performance measures such as criterion, content, and predictive 
validity for these early assessments relative to longitudinal measures of development.
The current study has several potential limitations. First, the ASQ: I’s administration format 
is interview-based or parent-assisted compared with the ASQ-3 parent-completed format, 
which may affect the responses. Thus, it might be optimal to use the same administration 
format for comparisons across populations in future studies. Second, with the lack of a gold-
standard reference, sensitivity and specificity were estimated using the Bayesian inference, 
which is sensitive to the choice of prior information. We investigated the impact of various 
priors and concluded that ASQ3 instrument is a reasonable screening tool for this 
population. However, despite our efforts of examining sensitivities and specificities using 
reasonable prior guesses, there is still a possibility that these prior distributions are not 
flexible enough to include the true sensitivities and specificities, for example, when the 
ASQ-3 instrument performs worse than random guessing for Navajo infants or the 
prevalence of delay is unusually high. Lastly, the survey was administered once not allowing 
us check for the stability of parents’ responses. Future research with this population needs to 
consider testing for the reliability including test-retest and interrater reliability in this 
population.
Nevertheless, the current study was the initial step to examine the utility of ASQ-3 in a large 
U.S. sample of non-urban Native American children living on a reservation. As Growing In 
Beauty within the Navajo Department of Education typically sees children after they reach 
school age, this study and future work through our later assessment focusing on predictive 
validity of ASQ-3 may allow for earlier assessment and improvement of early intervention 
services.
ACKNOWLEDGMENTS
We would like to acknowledge additional support of Dr. Nozadi through the University of New Mexico 
Comprehensive Cancer Center, and additional support from the College of Pharmacy and the the P50 Center for 
Native Environmental Health Equity Research under award numbers P50ES0261029 and 83615701.
FUNDING
The Navajo Birth Cohort Study was funded by the Centers for Disease Control and Prevention (U01 TS 000135) 
and NIH/OD UG3 UH3 OD023344 (NBCS/ECHO), and by by the National Institute of Environmental Health 
Sciences of the National Institutes of Health under award P42ES025589. The presented data are solely the 
responsibility of the authors and do not necessarily represent the official views of the Centers for Disease Control 
and Prevention, the Department of Health and Human Services, or NIH.
Funding information
Nozadi et al. Page 9
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Centers for Disease Control and Prevention, Grant/Award Number: U01 TS000135; National Institute of Health, 
Office of the Director OD, Grant/Award Number: UG3, UH3 OD023344; National Institute of Environmental 
Health Sciences of the National Institutes of Health, Grant/Award Number: P42ES025589
REFERENCES
Bear LM (2004). Early identification of infants at risk for developmental disabilities. Pediatric Clinics 
of North America, 51(3), 685–701. 10.1016/j.pcl.2004.01.015 [PubMed: 15157592] 
Bian X, Yao G, Squires J, Wei M, Chen C, & Fang B (2010). Studies of the norm and psychometric 
properties of Ages and Stages Questionnaires in Shanghai children. Chinese Journal of Pediatrics, 
48, 492–496. [PubMed: 21055084] 
Cates CB, Dreyer BP, Berkule SB, White LJ, Arevalo JA, & Mendelsohn AL (2012). Infant 
communication and subsequent language development in children from low-income families: The 
role of early cognitive stimulation. Journal of Developmental and Behavioral Pediatrics, 33(7), 577–
585. 10.1097/DBP.0b013e318264c10f [PubMed: 22947884] 
Chen C (2013). Examining psychometric dimensions of the Ages and Stages Questionnaires: 
Inventory: A cross-country comparison between Taiwan and the United States (Doctor of 
Philosophy Dissertation). Oregon Retrieved from: University of Oregon https://core.ac.uk/
download/pdf/36687594.pdf
Chong KC, Zhou VL, Tarazona D, Tuesta H, Velasquez-Hurtado JE, Sadeghi R, & Llanos F (2017). 
ASQ-3 scores are sensitive to small differences in age in a Peruvian infant population. Child: Care, 
Health and Development, 43(4), 556–565. 10.1111/cch.12469
Clifford J, Chen C, Xie H, Chen C, Murphy K, Ascetta K, … Hansen S (2018). Examining the 
technical adequacy of the Ages & Stages Questionnaires: Inventory. Infants & Young Children, 
31(4), 310–325. 10.1097/IYC.0000000000000124
Clifford JC (4, 2012a). Using the Ages and Stages Questionnaires: Inventory, a dual-purpose 
developmental screening tool in early child-hood education settings. Paper presented at the Oregon 
Association for the Education of Young Children, Eugene, OR.
Clifford JS(2012b). Agreement between a developmental assessment, the Ages and Stages 
Questionnaires: Inventory, and the Ages and Stages Questionnaires-Third Edition. Paper presented 
at the Conference on Research Innovations in Early Intervention, San Diego, CA.
D’Aprano A, Silburn S, Johnston V, Robinson G, Oberklaid F, & Squires J (2016). Adaptation of the 
Ages and Stages Questionnaire for remote aboriginal Australia. Qualitative Health Research, 26(5), 
613–625. 10.1177/1049732314562891 [PubMed: 25488936] 
Dionne C, McKinnon S, Squires J, & Clifford J (2014). Developmental screening in a Canadian First 
Nation (Mohawk): Psychometric properties and adaptations of ages & stages questionnaires (2nd 
edition. BMC Pediatrics, 14 Artn, 23 10.1186/1471-2431-14-23 [PubMed: 24467769] 
Glascoe FP (2005). Screening for developmental and behavioral problems. Mental Retardation and 
Developmental Disabilities Research Reviews, 11(3), 173–179. 10.1002/mrdd.20068 [PubMed: 
16161092] 
Heo KH, Squires J, & Yovanoff P (2008). Cross-cultural adaptation of a pre-school screening 
instrument: Comparison of Korean and US populations. Journal of Intellectual Disability 
Research, 52, 195–206. 10.1111/j.1365-2788.2007.01000.x [PubMed: 18261019] 
Hesterberg TC (2015). What teachers should know about the bootstrap: Resampling in the 
undergraduate statistics curriculum. American Statistician, 69(4), 371–386. 
10.1080/00031305.2015.1089789 [PubMed: 27019512] 
Janvier YM, Harris JF, Coffield CN, Louis B, Xie M, Cidav Z, & Mandell DS (2016). Screening for 
autism spectrum disorder in underserved communities: Early childcare providers as reporters. 
Autism, 20(3), 364–373. 10.1177/1362361315585055 [PubMed: 25991845] 
Johnson K, Caskey M, Rand K, Tucker R, & Vohr B (2014). Gender differences in adult-infant 
communication in the first months of life. Pediatrics, 134(6), E1603–E1610. 10.1542/peds.
2013-4289 [PubMed: 25367542] 
Joseph L (1997). Bayesian estimation of disease prevalence and the parameters of diagnostic tests in 
the absence of a gold standard— Reply. American Journal of Epidemiology, 145(3), 291–291. 
10.1093/oxfordjournals.aje.a009103
Nozadi et al. Page 10
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Joseph L, Gyorkos TW, & Coupal L (1995). Bayesian-estimation of disease prevalence and the 
parameters of diagnostic-tests in the absence of a gold standard. American Journal of 
Epidemiology, 141(3), 263–272. 10.1093/oxfordjournals.aje.a117428 [PubMed: 7840100] 
Juneja M, Mohanty M, Jain R, & Ramji S (2012). Ages and Stages Questionnaire as a screening tool 
for developmental delay in Indian children. Indian Pediatrics, 49(6), 457–461. 10.1007/
s13312-012-0074-9 [PubMed: 22080617] 
Koegel LK, Koegel RL, Ashbaugh K, & Bradshaw J (2014). The importance of early identification and 
intervention for children with or at risk for autism spectrum disorders. International Journal of 
Speech-Language Pathology, 16(1), 50–56. 10.3109/17549507.2013.861511 [PubMed: 24328352] 
Lima JF, Alarcon R, Escobar M, Fernandez-Baena FJ, Munoz AM, & Blanca MJ (2017). Psychometric 
properties of the Spanish version of the Adolescent Stress Questionnaire (ASQ-S). Psychological 
Assessment, 29(10), e1–e12. 10.1037/pas0000516
Martin A, Razza R, & Brooks-Gunn J (2012). Specifying the links between household chaos and 
preschool children’s development. Early Child Development and Care, 182(10), 1247–1263. 
10.1080/03004430.2011.605522 [PubMed: 22919120] 
Moksnes UK, & Espnes GA (2011). Evaluation of the Norwegian version of the Adolescent Stress 
Questionnaire (ASQ-N): Factorial validity across samples. Scandinavian Journal of Psychology, 
52(6), 601–608. 10.1111/j.1467-9450.2011.00907.x [PubMed: 21883256] 
Morales M, Mundy P, & Rojas J (1998). Following the direction of gaze and language development in 
6-month-olds. Infant Behavior & Development, 21(2), 373–377. 10.1016/S0163-6383(98)90014-5
Murray AD, Johnson J, & Peters J (1990). Fine-tuning of utterance length to preverbal infants—
Effects on later language-development. Journal of Child Language, 17(3), 511–525. 10.1017/
S0305000900010862 [PubMed: 2269697] 
Romero Otalvaro AM, Granana N, Gaeto N, Torres MLA, Zamblera MN, Vasconez MA, … Squires J 
(2018). ASQ-3: Validation of the Ages and Stages Questionnaire for the detection of 
neurodevelopmental disorders in Argentine children. Archivos Argentinos de Pediatrfa, 116(1), 7–
13. 10.5546/aap.2018.eng.7
Schonhaut L, Armijo I, Schonstedt M, Alvarez J, & Cordero M (2013). Validity of the Ages and Stages 
Questionnaires in term and preterm infants. Pediatrics, 131(5), E1468–E1474. 10.1542/peds.
2012-3313 [PubMed: 23629619] 
Singh A, Yeh CJ, & Boone Blanchard S (2017). Ages and Stages Questionnaire: A global screening 
scale. Boletín Médico del Hospital Infantil de México, 74(1), 5–12. 10.1016/j.bmhimx.
2016.07.008 [PubMed: 29364814] 
Squire J, Twombly E, Bricker D, & Potter L (2009). ASQ-3: User’s guide. Baltimore: Paul H. Brookes 
Publishing Co.
Squires J, Bricker D, & Potter L (1997). Revision of a parent-completed development screening tool: 
Ages and Stages Questionnaires. Journal of Pediatric Psychology, 22(3), 313–328. 10.1093/jpepsy/
22.3.313 [PubMed: 9212550] 
Squires J, Twombly E, Bricker D, & Potter L (2010). ASQ-3 Technical Report.
Toghyani R, Sharafi Shorabi F, Sharafi Shorabi H, & Ghahraman Tabrizi SH (2015). Check the status 
of the development of children under age 5 in rural areas of Isfahan using the ASQ questionnaire 
in 20122013 year. Journal of Medicine and Life, 8(Spec Iss 4), 169–173.
Vameghi R, Sajedi F, Kraskian Mojembari A, Habiollahi A, Lornezhad HR, & Delavar B (2013). 
Cross-cultural adaptation, validation and standardization of Ages and Stages Questionnaire (ASQ) 
in Iranian children. Iranian Journal of Public Health, 42(5), 522–528. [PubMed: 23802111] 
Nozadi et al. Page 11
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Key Message
• Early screening for developmental delays using easily administered tools is 
especially important for children with low access to health care centres such 
as children living in rural and remote areas.
• The Ages and Stages Questionnaires-Third Edition (ASQ- 3) is a screening 
tool that has been used by several intervention programs across Navajo Nation 
even though the ASQ-3 measure has not been examined in this population.
• The estimated sensitivities and specificities showed that ASQ-3 can be used to 
screen Navajo children across 1 and 13 months.
• The proportions of children at-risk for delay in four developmental domains 
including gross motor, fine motor, problem solving, and personal-social 
domains were higher than those observed in the national sample.
• Through our ongoing studies with this cohort, we will be able to examine the 
true predictive validity of this screening tool.
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FIGURE 1. 
Mean differences between children in Navajo Birth Cohort Study and national samples 
across developmental domains and time points using 1,000 bootstrapping resampling with 
2,000 replicates. Note that the significant differences are indicated by ** p < .001 and * p < .
01
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FIGURE 2. 
%Delay difference between NBCS and national children
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TABLE 1
Demographic and social economic characteristics for study subjects
Categorical variables N (%)
Annual income
 ≤$4,999 103 (19.4%)
 $5,000–$9,999 92 (17.4%)
 $10,000–$19,999 74 (14.0%)
 $20,000–$39,999 76 (14.3%)
 $40,000–$69,999 48 (9.1%)
 More than $70,000 17 (3.2%)
 Do not know 98 (18.5%)
 Refused 1 (0.2%)
Maternal education
 Less than high school 115 (21.7)
 High school graduate 175 (33.0%)
 Bachelor’s degree 14 (2.6%)
 Some college, no degree 141 (26.6%)
 Associate degree 51 (9.6%)
 Graduate or professional degree 6 (1.1%)
 Other 9 (1.7%)
Marital status
 Married 412(77.7%)
Employment
 Employed full time 102 (19.2%)
 Employed Part time 37 (7.0%)
 Self-employed 25 (4.7%)
 Unemployed 349 (65.8%)
Mean (SD) Min-Max
Maternal age at birth 27.60 (5.89) 16–43
Gestational age (weeks) 38.81 (1.56) 30.00–42.00
Infants’ weight at birth (lb) 7.30 (1.21) 2.76–10.27
Number of people per room 5.40 (2.17) 2–15
Note. N = 530.
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Nozadi et al. Page 16
TA
B
LE
 2
Su
m
m
ar
y 
sta
tis
tic
s o
f A
SQ
3 s
co
res
 fo
r N
BC
S c
hil
dre
n b
y d
om
ain
 an
d a
ge
 (m
on
th)
A
ge
St
at
ist
ic
s
C
om
m
un
ic
at
io
n
G
ro
ss
 m
o
to
r
Fi
ne
 m
ot
or
Pr
o
bl
em
-s
ol
vi
ng
Pe
rs
o
n
a
l-s
oc
ia
l
2 
m
on
th
s
M
ea
n 
(S
D)
52
.5
(7.
0)
55
.7
(7.
4)
52
.1
(8.
0)
44
.8
(9.
0)
53
.4
(7.
0)
M
ed
ia
n 
(M
ax
-M
in)
50
(30
–6
0)
60
(25
–6
0)
53
(25
–6
0)
45
(10
–6
0)
55
(30
–6
0)
4 
m
on
th
s
M
ea
n 
(S
D)
50
.9
(11
.0)
50
.2
(9.
8)
46
.8
(11
.6)
48
.3
(12
.9)
48
.5
(11
.0)
M
ed
ia
n 
(M
ax
-M
in)
55
(20
–6
0)
50
(25
–6
0)
48
(15
–6
0)
50
(10
–6
0)
50
(20
–6
0)
6 
m
on
th
s
M
ea
n 
(S
D)
53
.2
(8.
1)
42
.2
(13
.8)
48
.7
(12
.3)
47
.7
(13
.4)
45
.9
(13
.0)
M
ed
ia
n 
(M
ax
-M
in)
55
(20
–6
0)
45
(0–
60
)
50
(0–
60
)
50
(0–
60
)
50
(0–
60
)
8 
m
on
th
s
M
ea
n 
(S
D)
55
.3
(7.
2)
50
.6
(11
.1)
51
.7
(12
.5)
51
.0
(11
.0)
51
.8
(9.
8)
M
ed
ia
n 
(M
ax
-M
in)
60
(30
–6
0)
55
(10
–6
0)
60
(0–
60
)
55
(5–
60
)
55
(10
–6
0)
10
 m
on
th
s
M
ea
n 
(S
D)
45
.3
(11
.7)
42
.1
(14
.4)
50
.4
(11
.8)
47
.5
(13
.2)
41
.6
(15
.1)
M
ed
ia
n 
(M
ax
-M
in)
45
(15
–6
0)
45
(0–
60
)
55
(10
–6
0)
50
(0–
60
)
45
(0–
60
)
12
 m
on
th
s
M
ea
n 
(S
D)
51
.6
(11
.2)
49
.0
(13
.4)
49
.5
(11
.2)
47
.9
(13
.4)
45
.9
(13
.5)
M
ed
ia
n 
(M
ax
-M
in)
55
(10
–6
0)
50
(0–
60
)
50
(0–
60
)
50
(0–
60
)
50
(0–
60
)
A
bb
re
v
ia
tio
ns
: A
SQ
3: 
Ag
es 
an
d S
tag
es 
Qu
est
ion
na
ire
s-T
hir
d E
dit
ion
; N
BC
S: 
Na
v
ajo
 B
irth
 C
oh
ort
 St
ud
y.
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Nozadi et al. Page 17
TA
B
LE
 3
Pr
op
or
tio
n 
of
 c
hi
ld
re
n 
w
ith
 sc
or
es
 b
el
ow
 c
u
to
ff 
in
 n
at
io
na
l a
nd
 N
BC
S 
sa
m
pl
es
C
om
m
un
ic
at
io
n
G
ro
ss
 m
o
to
r
Fi
ne
 m
ot
or
Pr
o
bl
em
-s
ol
vi
ng
Pe
rs
o
n
a
l-s
oc
ia
l
A
ge
N
.U
.
S.
 
%
D
el
ay
N
BC
S 
%
D
el
ay
N
.U
.
S.
 %
D
el
ay
N
BC
S 
%
D
el
ay
N
.U
.
S.
 %
D
el
ay
N
BC
S 
%
D
el
ay
N
.U
.
S.
 %
D
el
ay
N
BC
S 
%
D
el
ay
N
.U
.
S.
 %
D
el
ay
N
BC
S 
%
D
el
ay
2 
m
on
th
s
4.
5
0.
0*
*
5.
4
8.
7
6.
8
1.
6*
*
3.
1
3.
2
4.
3
0.
6*
*
4 
m
on
th
s
4
9.
7*
4.
4
11
.1
*
4.
3
5.
6
4.
1
13
.9
*
*
4.
2
11
.1
*
6 
m
on
th
s
2.
8
0.
9
4.
1
10
.8
*
*
6.
5
3.
7
5.
1
8.
4*
5.
1
7.
9
8 
m
on
th
s
5.
4
1.
4*
6.
4
6.
9
5.
6
19
.4
*
*
6.
2
9.
0
5.
2
8.
3
10
 m
on
th
s
4.
1
1.
6
5.
5
31
.9
*
*
5.
4
11
.9
*
*
5.
1
15
.9
*
*
4.
5
15
.1
*
*
12
 m
on
th
s
5.
7
1.
9*
*
6
6.
0
3.
6
7.
5*
*
4.
7
7.
6*
5
6.
6
A
bb
re
v
ia
tio
ns
: N
BC
S:
 N
av
ajo
 B
irth
 C
oh
ort
 St
ud
y; 
N.
U.
S.:
 na
tio
na
l s
am
ple
.
*
p 
<
 .0
5.
*
*
p 
<
 .0
1.
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Nozadi et al. Page 18
TA
B
LE
 4
M
on
te
 C
ar
lo
 m
ea
ns
 a
nd
 9
5%
 cr
ed
ib
le
 in
te
rv
al
s o
f s
en
sit
iv
ity
 a
nd
 sp
ec
ifi
ci
ty
 u
sin
g 
pr
io
rs
 fr
om
 th
e 
U
.S
. A
SQ
-3 
stu
dy
A
ge
2 
m
on
th
s
4 
m
on
th
s
6 
m
on
th
s
8 
m
on
th
s
10
 m
on
th
s
12
 m
on
th
s
Se
ns
iti
v
ity
0.
83
5 
(0.
65
3–
0.9
55
)
0.
85
9 
(0.
70
7–
0.9
63
)
0.
84
3 
(0.
67
2–
0.9
57
)
0.
85
5 
(0.
69
8–
0.9
63
)
0.
89
1 
(0.
77
1–
0.9
69
)
0.
84
2 
(0.
67
0–
0.9
60
)
Sp
ec
ifi
ci
ty
0.
94
1 
(0.
89
2–
0.9
82
)
0.
88
5 
(0.
77
6–
0.9
69
)
0.
91
3 
(0.
84
0–
0.9
73
)
0.
89
7 
(0.
80
1–
0.9
71
)
0.
85
5 
(0.
71
0–
0.9
59
)
0.
91
7 
(0.
84
8–
0.9
75
)
N
ot
e. 
M
on
te
 C
ar
lo
 m
ea
n 
is 
th
e 
nu
m
er
ic
al
 m
ea
n 
of
 p
os
te
rio
r s
am
pl
es
. T
he
 9
5%
 cr
ed
ib
le
 in
te
rv
al
 is
 th
e 
ra
ng
e 
be
tw
ee
n 
2.
5%
 an
d 
97
.5
%
 q
ua
nt
ile
 o
f p
os
te
rio
r s
am
pl
es
.
A
bb
re
v
ia
tio
n:
 A
SQ
3: 
Ag
es 
an
d S
tag
es 
Qu
est
ion
na
ire
s-T
hir
d E
dit
ion
.
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Nozadi et al. Page 19
TA
B
LE
 5
Li
st 
of
 A
SQ
-3 
ite
ms
 at
 10
 m
on
ths
 by
 do
ma
in 
tha
t w
ere
 m
ore
 fr
eq
ue
ntl
y a
ns
we
red
 as
 “n
ot 
ye
t” 
by
 m
oth
ers
D
om
ai
n
It
em
 n
um
be
r
%
 o
f m
ot
he
rs
 
w
ho
 e
nd
or
se
d 
“
n
o
t y
et
”
10
 m
on
th
s
Co
m
m
un
ic
at
io
n
4
“
If 
yo
u 
as
k 
yo
ur
 b
ab
y 
to
, d
oe
s h
e 
pl
ay
 a
t l
ea
st 
on
e 
nu
rs
er
y 
ga
m
e 
ev
en
 if
 y
ou
 d
o 
no
t s
ho
w
 h
im
 th
e 
ac
tiv
ity
 y
ou
rs
el
f (
su
ch
 as
 ‘b
ye
-by
e’,
 
‘
Pe
ek
ab
oo
’, 
‘c
la
p 
yo
ur
 h
an
ds
’, 
‘S
o 
Bi
g’
)?”
33
.7
5
“
D
oe
s y
ou
r b
ab
y 
fo
llo
w
 o
n
e 
sim
pl
e 
co
m
m
an
d,
 su
ch
 a
s ‘
Co
m
e 
he
re
’, 
‘G
iv
e 
it 
to
 m
e’
, o
r ‘
Pu
t i
t b
ac
k’
, w
ith
ou
t y
ou
r u
sin
g 
ge
stu
re
s?
”
42
.0
6
“
D
oe
s y
ou
r b
ab
y 
sa
y 
th
re
e 
w
o
rd
s, 
su
ch
 a
s ‘
M
am
a’
, ‘
D
ad
a’
, a
nd
 ‘B
ab
a’
?”
48
.6
G
ro
ss
 m
ot
or
4
“
W
hi
le
 h
ol
di
ng
 o
nt
o 
fu
rn
itu
re
, d
oe
s y
ou
r c
hi
ld
 b
en
d 
do
w
n
 a
n
d 
pi
ck
 u
p 
a 
to
y 
fro
m
 th
e 
flo
or
 a
nd
 th
en
 re
tu
rn
 to
 a
 st
an
di
ng
 p
os
iti
on
?”
43
.9
5
“
W
hi
le
 h
ol
di
ng
 o
nt
o 
fu
rn
itu
re
, d
oe
s y
ou
r c
hi
ld
 lo
w
er
 h
im
se
lf/
he
rs
el
f w
ith
 c
on
tro
l?
”
33
.9
6
“
D
oe
s y
ou
r c
hi
ld
 w
al
k 
be
sid
e 
fu
rn
itu
re
 w
hi
le
 h
ol
di
ng
 o
n 
w
ith
 o
nl
y 
on
e 
ha
nd
?”
64
.8
Fi
ne
 m
ot
or
6
“
D
oe
s y
ou
r b
ab
y 
pu
t a
 sm
al
l t
oy
 d
ow
n
, 
w
ith
ou
t d
ro
pp
in
g 
it,
 a
nd
 th
en
 ta
ke
 h
er
 h
an
d 
of
f t
he
 to
y?
”
33
.3
Pr
ob
le
m
-s
ol
vi
ng
5
“
D
oe
s y
ou
r c
hi
ld
 p
ok
e 
at
 o
r t
ry
 to
 g
et
 a
 c
ru
m
b 
or
 C
he
er
io
 th
at
 is
 in
sid
e 
a 
cl
ea
r b
ot
tle
 (s
uc
h a
s a
 pl
ast
ic 
so
da
-po
p b
ott
le 
or 
ba
by
 bo
ttle
)?”
44
.1
Pe
rs
on
al
-s
oc
ia
l
4
“
W
he
n 
yo
u 
ho
ld
 o
ut
 y
ou
r h
an
d 
an
d 
as
k 
fo
r h
er
 to
y,
 
do
es
 y
ou
r c
hi
ld
 o
ffe
r i
t t
o 
yo
u 
ev
en
 if
 sh
e 
do
es
 n
ot
 le
t g
o 
of
 it
?”
36
.0
6
“
W
he
n 
yo
u 
ho
ld
 o
ut
 y
ou
r h
an
d 
an
d 
as
k 
fo
r h
er
 to
y,
 
do
es
 y
ou
r c
hi
ld
 le
t g
o 
of
 it
 in
to
 y
ou
r h
an
d?
”
53
.9
12
 m
on
th
s
G
ro
ss
 m
ot
or
6
“
D
oe
s y
ou
r b
ab
y 
sta
nd
 u
p 
in
 th
e 
m
id
dl
e 
of
 th
e 
flo
or
 b
y 
hi
m
se
lf 
an
d 
ta
ke
 s
ev
er
al
 st
ep
s f
or
w
ar
d?
”
53
.0
Fi
ne
 m
ot
or
5
“
D
oe
s y
ou
r b
ab
y 
th
ro
w
 a
 s
m
al
l b
al
l w
ith
 a
 fo
rw
ar
d 
ar
m
 m
ot
io
n?
”
62
.6
Pr
ob
le
m
-s
ol
vi
ng
6
“
A
fte
r y
ou
 sc
rib
bl
e 
ba
ck
 a
nd
 fo
rth
 o
n 
pa
pe
r w
ith
 a
 c
ra
yo
n 
(or
 a 
pe
nc
il o
r p
en
), d
oe
s y
ou
r b
ab
y c
op
y 
yo
u 
by
 sc
rib
bl
in
g?
”
49
.8
Pe
rs
on
al
-s
oc
ia
l
4
“
W
he
n 
yo
u 
dr
es
s y
ou
r b
ab
y, 
do
es
 sh
e 
lif
t h
er
 fo
ot
 fo
r h
er
 sh
oe
, s
oc
k,
 o
r p
an
t l
eg
?”
43
.7
12
 m
on
th
s
G
ro
ss
 m
ot
or
6
“
D
oe
s y
ou
r b
ab
y 
sta
nd
 u
p 
in
 th
e 
m
id
dl
e 
of
 th
e 
flo
or
 b
y 
hi
m
se
lf 
an
d 
ta
ke
 s
ev
er
al
 st
ep
s f
or
w
ar
d?
”
53
.0
Fi
ne
 m
ot
or
5
“
D
oe
s y
ou
r b
ab
y 
th
ro
w
 a
 s
m
al
l b
al
l w
ith
 a
 fo
rw
ar
d 
ar
m
 m
ot
io
n?
”
62
.6
Pr
ob
le
m
-s
ol
vi
ng
6
“
A
fte
r y
ou
 sc
rib
bl
e 
ba
ck
 a
nd
 fo
rth
 o
n 
pa
pe
r w
ith
 a
 c
ra
yo
n 
(or
 a 
pe
nc
il o
r p
en
), d
oe
s y
ou
r b
ab
y c
op
y 
yo
u 
by
 sc
rib
bl
in
g?
”
49
.8
Pe
rs
on
al
-s
oc
ia
l
4
“
W
he
n 
yo
u 
dr
es
s y
ou
r b
ab
y, 
do
es
 sh
e 
lif
t h
er
 fo
ot
 fo
r h
er
 sh
oe
, s
oc
k,
 o
r p
an
t l
eg
?”
43
.7
A
bb
re
v
ia
tio
n:
 A
SQ
3: 
Ag
es 
an
d S
tag
es 
Qu
est
ion
na
ire
s-T
hir
d E
dit
ion
.
Child Care Health Dev. Author manuscript; available in PMC 2020 September 01.
